
STITUTE OfrnrnT
~ ltrbAICAL AND

,, UCLEROWER E0 GINEEIRIG COMMITTEE

T)O

, .StMMONS•~ ,..,,. . Allen... . .;.. .. T. RI " ' Mar
* i , J.' . . " 'I, "a... . , ,* i:L '. ' c • ." CO !+ C ¶. ' .,,t! . ., , 1,, . ,:. . , ' , ,. , ' .

F "I N .. . ,E' '. ae.l jr" 1 ' : . R ' i ' " I P M lr*t f

-A -)I1I " .' .. Nj i P.C. a.". 8,2•2 ,, " , 2' )
., , " '. " - 0 41 • ; A * ' 0'4..

"MITTEE CHAIRI-EN • • 42'

L E,
O4•"" • October 3, 1978 .O, .

Subject: U.S.Nuclear RegulatoryComimssion >: . ",* <SI.,.:
Re-ulatory ,Guide 1. 120 (Rev. 1, Nov., 1977),,
"Fire ,Protection Guidelines for Nuclear):%.Power Plants"'

II

'Secretary of: the Commission .
U.S. Nuclear Regulatory Commission
Washington, D C. •0555

Attention* '.:,keting and Service,")Branch

.>, he,• N Ic~r , neringC•i f the, Po ̀ er ngineering.
fSociety of the Inht;tt of Electrica'il IEEE)and Electronics

.. ;" .... "": Enin",eers, '. has been' empoweered to revii.ew,. n on .the

-, ,subjecý F Guide for. .I E.E.' , .
':" ~~~ ~ l 4,l 7:•;! !' .,tiii• " . .l ,i

An interim re tspone 1o requests, for commentsý on toe6 Regula.ory
Guide•d`, was mde.In ta lt-ter dated Februarj 9i J97 from, AJ
.ISirhons, Ch a•~no: NPEW, '.T~hislclemtervoustl y seudmi d by'oncerns

4. b p...r..s ,'ý6,ftJ",+ " ... e". .. . . . . . .Guid withi...
.;+ , ' rJ.• .... . . .,.a+I_ E l • s • +t e .r e s .d ~ # .e ,.,'tthe d NRC andr.,he* resot.le onof comtent's previ.usl ••'u b :• :. ' '• ' , ' •.' .' , I.E a d ot e s.I" .E EE and others. 'T,+:+,• ::++ Z.;! P +.;.t.+<; ." 'd+.

A il,:. _f 
•:'F i, "~t~"' Li '

"• /. :.:.]i17'{•!•'';:++•- ;i;•. {:'.Attached are::;:•de,•ali'6Aed,":'o6m'mnent'ýo ah }Ie taT,t :Gt• .e!J,'4 h .c result
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The. Institute"fof,_,ec~trica. andEecfrnics Eginers -Nuclear Power "
Eng-neering Conmitte has reviewedRelatory Guide 1'120":indetail."ndi
.identifed many areas of major concern. The requiremen.s"set" forth in
th' Regulatory Guide clearly emphasize the protection: of -the physical plant'
and equipment against fire loss or damage without adequate, regard to the
adverse affects such protection may have upon. the plant nuclearsafety-
related design features..,

In general, ,the:'document, stIll represents anf acute overreaction, ,to the Brown's
Ferry Fire. If.`,implemented in its present.form, the design measures required
could have! the ,net ,:effect*, of degrading ioverall plant nuclear safety in the
pursuit of: fir iag protect ion ,to,i theexcluSion. of, other. imprtant plant
design nucler osafey n ,. , .

. The .following are generalland is6pecific. comments on the Regulatory Guide

GENiERA.L C0NCE.ShaPMIIi
The "defense-in-depth" been a'usef effective approac h designing

• ,,, safe nuclear power gener.alting statiofin when applfedto. nuclearsafety
,i related design.. featiures. ,,"In RCgulatory Guide 1.120 this broad concept, has

been over applied to a .single aspect o*f the plant design., This resultsgin n
, an unnecessary second-order,, .,de'fense-in-depth" within an ..overall ý-design

"defensein-dept. , I

-The .details of the fire protection .rdefense-in-depth" approach arbbitrarily
dismisses the, effec~tiveness of the concepts of redundancy,:separatioh and.er ,euipmient. qu'ali fica'tion- and, ove,:rla ys jthee cne~lt iha difrlst .

+•+?, ;,:+.frequ~reinents.. This res6 sinadcesei ~h levelo'ular aei

..'because of the complexty.of interactions among the first order, concepts
.and 'the new second-orderý requirernent&.' " " ' . ... • ' ' . .: + " I ,' .. . .1:. . 1•,' , ' : i • ' ' , . : , ? • •

: Th', objective ofithis new second-.order. P'defense-in-depth." is, evidently the,
reduction of riskk to equipment .and property .from, fire. -The objective of. .the.redundancy, separation and equip nt, qualification concePts is nuclear
safety; i.e., the mitigatiohnof release of radiation from the effects of

.design,.basis events, includlng• fire.- These two obdtctives, in mtny in-,
tsances, are incompatible, In, the past, the mitigation of reieeise ,o:f radiationhas always provided for sacrifice of equipment and property, where necessary.,

to, protect the public. ", i, '.

Many of the provisions of the. Reg,.tlatory Guide should be reconstructed' to.,,
compliment and strengthen .the .fi-st order nuclear. safety-related "defense-

., in-depth" of redundancy, separation and equipment: qualification rather than,..
to compete with and dilute the.e concepts of ;primary,. concern."

j:, The, following general concerns are f:ibert expanded, upon in the detail

• ,. . .. . , , , .. -. . , . : . . - , . . ,, .

, , ~ .... . . ..

f+

, * *. p.:. I
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Iis unnecessary forthesa or closre. in a rifreba r to ha6ethe-

same fire rating: as' the barrier. The rating of the barrier'is usually a
function of the limited availability of suitable structural design and
materials.rather,'than the existing degree.of-hazard.

The seal'or closure,may be chosen from a wide range of materials and,'
therefore, should only.be of a fire resistance that is. commensurate with
the hazard to the plant design feature that penetrates the fire barrier.

'-A

It. is not necessary for walls," floor and ceiling of rooms containing
d.ectric equipment to have three-hour fire ratings.,ý. The three-hour fire
ratingis related b,. tihst.and-ing:a-high•.ý temperature:, for,..i.ti.hree• hours, and
reta'inirg suffici ent, structural, ntegritynot to be 'penetrated by a stream
from a.fire hose. •Thei proposed~ .rquirementshould ,allow. , ire barrier.
ratfing; thatis consistent with. the hazard-.." 'It is .inconsistent and4 unrea---'
sonable to require g.the same' rating4 for'rooms containing sw-tchgear, etct;. ̀

:as forl -rooms contan large.•uahntities:"of stored"diesel en nie o_1

.. ,,Extensive, use ofsprinkler sytems over raceways sitchgea and control
pa:els is not necessar v'' 'g

improbable sthat the "32.firesin orne plants

a ault•ed' caole in l c'cdin t+lto h Gie, st asre d ,from
Ferry Fire", agencies re started thei tfire during,• consrucion
repair- ,rror maintenance aciiities. nker system in.such a: " :d '. . . * TA ,§a l tray,.... .

...case provides little:advantage over .theusual ire: ext inguishers and: hoe
stationsroupled witha.traned ."fire watch., fact, the complexit of
a sprinkler system 1,that. could'be effectivv -for banked cable, trays wouldI
:create:~a•' less reliable a"ltrn
fEro cmexity of config1tion asd au.wtomgeatic contrrol;features andhr pnfr a 'm[' .
-thee possibilito spray I b adnei amagingt redundant safet coaahentr ' Iy of simultaneou111ly

iipah, \naznticipate V'nier 'W 'i ¶-
IIt

Sprinkler,,systems in control rooms,. switchgear rooms and. other ,equipment, '
.areas, are unnectessary if -pro-per separation.ý is provided.; A.'sprinklers system
triggered- -spuriously. or: bya,. ,localized ,equipment fire could cause, cata*.trophic
commoln de failure of the;entire equipment. conf igration. ' -

.I ,. •, I fai lu ,of t ' . ... .'' ' ,"

:. A ,w1efl.~e ered. fre protection, system ,is a custom! design .,based' oni~th,

hazard,, ,heq degree of risk, the ..type iof equient invlved, the type, o;'' .

fire protectionh.system available and theloiverall hazard, protection objectives.'

It should' not be: a "cookbook"' approach that allows no alternatives or .valid
deviations. . . . . ..

i 4!i

711
I .l . 1 , j, t I I ;; , I
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DiAL CONC1It1M
N, .1

The:following detailed concerns, are. referenced to :the i applicable, page6 and .,.
section, of 0Pegu Aory Guide 1.120p (November'1 1977) I "

'ection A -__ Introduction!.:;~ ~,

CO4ent...I. (Page 1, First Paragraph):'i'' ,, ''. .. , , ':

' " The key.phrase in General £esign Criterion 3 ,is "consistent with other safety
* requirements" which' •isinterpretable to mean the following:

(1) Theamethods of postulating fire events,.their effects on safety- i
related components, anddesign measures to minimize these effects

. .. should be• no more orno 'les sstrenuous than' those" applied. to other
N •" .. events: besidefi rei. i .' . " i'

2 The fire protertion design measures, should not be pursued .:to-the
'*:"u:idsadvantage.of other saety related design goals.

. 'ither ofI.the,ab valid objectives, has been fulfilled iin, the detailed
,portions, of, theR

The last sentence6 of,:the f i .rt paragraph stat.es.•,,•t~a.•, f"i,"a.fightin , ysea,
. pe.. be designed to., ensure..that,their failure, rupture or an .i.nadvyertent

t..oper tion:doesnosigni-fican, ,impair rthe safety capabi":-: ,ofv these ..struc.ures, syst'ems and co onents1,'¶ sa very, m ''t he....... ,. y + ,c nentan .ist •emen~t~
dis. s d ussi on and regulatorypositions that follow do not r~ecognize:th.s state-

c,, ment when posin a e ethat usedeirninclea'r power, plants
to fight fires., ." i• t 1 ' •{'t: i4+ !" i ' :, '; , v . :I

ComIe ht 2Page 1', Thirhd Pardgrap) j'. .,,
sThe sentenrce, is incorrect. Reuator Guide quire... ... .d, - .. ,.. .. .. . .. 9 y :. 1. 5 •gives- req .,em n s ,

., tfor d-istance and/or barriers;+ the. Regulatory. Guide Invalidates those require-
ments, by requiring, fire :walls between redundant•.•omponents, 'etc.

Sect ionB - Iisc.,ssion J..'j'.Ih " .. ..

: o.. mm nt` 3''(page, e , FitrstParagraph)''' ''; ... .' ' 114:1 I;' ,' ''.'i'
" ' 1 qu ''cy o.l''

The third sentence infers that hefrequency. of f ires at nuclearý: plants. is'
:In the order of-: one per. ten relactor years. t ;uld, be of more benef i '

,to6, proyide, a :better sotatlstic n potential, severty ,of fires, so, thatte:,
Browns Ferry :Fire and trash can fires are not lumped inmo one. category,
with both having the same effect upon the need for improving-.fire protection
in.-nuclear plants. I . , . : ' '-

46' 1.t' Q - m", A

. defensen ,in ncontadction,'ith rthe of the docpment The
, s-in-dephconcept. as;implemented!in.his ,documnt 1 s'sobv10usly not

: '•."cost' effective" since• it sca lfor tire protection features regardless of.
whether physil. ar gemernti,.of saf ety-related.,equipment and barriers -are
isufficlent to prevent' their, failure due. to a credible fire .

4 ,, ' " n"

A "''
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Comment 4 (Page 1, SSecond Paragraph)

T7hs paragraph references +'Interna~ional Guidelines.., ,This reference should
iben an ayzed carfully becauseit ,speakS only of tire protection and does not

con•oiern itself with protectIng',safey-related systems. As'such, itI is con-
a n eprimarily .with lossa prevention and, therefore," is. inappropriateL as

reference 'for 'a Regulatory Guide. whose. chief, concern should be, nuclear.
safety.' Also, The International aGLudelines' ref'erenced decribe', a fiere.
stop. whi.ch' 'ma..be unacceptableb..because. ilit, isa. as!,thick."as .'the, concrete wall
i-t penetrahtes... ,Cponcrete- wall's in"power plants,.are on the'ordeLr of,:to ..t6 "
four 'feet thick and such ,a thickness for a tfire stop may:cause overheating
of power cables:, and,. in fact, could actually. contribute to 'the starting

" of a. fire.

Section B.l. Defense-In-Depth . i ' ,, . . , . ': >., . " , "',. I, i Ail., '

Comment 5(Pa- a In , }IeI ,jr*'6'

Ddefenseitn-dept ts certainly hi ,'reiogni ze principle ," However, the statem•nts
outlining defensein,-depth neglect, two. important items that.: should,, be' added.,.',
One", item•,involves ;the-. applicatiOn sodativ and Se.uit

aas' 'b riunauthor ized ipersonnel 11"," The second item shculd'
p'':drevent' acess toreasg'b Aan ;t~i dzintatiieadscuiymasrst

p adderesis§designingo• P e ,mf fire., protection
rl features ;does nhot c ause ;fail1ure~s~i:or'render inpeatv nulersafetyý featuee .rtv u eart=e.

.• Again, ,his last sta~terent is 18 ipor t because +experience has demonstrated
a that operation, o4f'dsprne and, wte.r-'hoses iw ill itrduewater into areas

0 e of 'the .plant. that find i"ts way into .essentialelectricequipm

C Conm6ent'ý 6 (Page 2 eto ~~) ~ I ~ '

a sr6Exactly" required.should"e, ,ied. .. .r:protedt .. " sy.

0j, cAtegoried s Nuclear Sa -Related,. or nh61?, The nkocument +.st eS rlear on this' Cer otection sprinkler piping in areas
I. housing, nuclear safety related electrical equipment will -need to be Seismic

, Category I to minimize (but..not necessarily eliminate) the flooding haa'rds
brought about *by the introduction of such a system., The discussion about,, a'
Seismic. Category I water. system source and the1 statements of other require-, if

10 ments that follow seem to'.imply that the fire protection ,system is intended
to'be classified as"Nuclear Safety-Related. ""'

a.' " a : ' . ' • ' a . . : '. ' ', +" a . T . ' : • • ' . . • : . • J

.The ,degree to which :(.QA),programs, as stated In the fourth paragraph, are
"" to. be applied. to fire prtection t system design,' construction and operation'

should be outlined in detail.' a' '*.

Comment 7 Section Bi (Page2third Paragraph

The 5th sentence in the 3rd paragraph states "Generally,-in plant areas,
where the potential fi re damage may 'Jeopardize safe plant shutdown, the
primary means of'i fire: prot ection o"should lconsist of fire baýriers andifixed
automatic fire. detection .and suppression systems +, , T ,hs.statement, over-
emphasizes the need for fixed automatic -fire suppression systems; whereas,

A . in most areas, fire suppressioni using manua •,fire ::fighting capabilities is
entirely ,adequate..:, in gener37al,` fixed fire suppression systems are. needed.
only where adequate fire uppre ssi on cannot be prz9qided by manual fire• fighting.=S iS not an arbitrary poi ti"n but is s s engineering judgment

,tn ut is ,simply, sound' entin
. . .... • "-: : •' ';,' " + ) -•+- : + ' ; ' " ° ," +• " r •'•it' + , . ! ' , '' '

;.. j: : , ' .. . : , , ; . ; * ; • " i: ' : " " ' " . .'
• + + + +.+ , ++, p + +.! + , + +: ,•, ;+ .,, ,; ... , [+ . . ; ,t' • ' • : +• + + .. + r• ; ' , ' •',+ ' ' ,+ + ,.," ', , :'" ¢ ++',+ + '+ ". ++ ?,
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.... tht unnecessary ,sys.tems can complicate the operation 1and maintenance of;.the.plantand-can educe the. oveyall, reliability. ad may even reduce:,, safety.,: ...
reo t areas where ýfire , may: jeopardize ' .

e.pan shutdown, fireprot ec huld consist of fijre' barriers and/or'
'dequate•physical isep~arationin addition to",methods of fire d .tect.on nd
suppression. Fixed fire suppression systems should be used in areas whereadequate fire suppression can not be provided by manual fire fighting.

Section B.2. - Use,.of Water'on 'Electric Fires:.

Comment 8 (Page 2 , General) -`i.

In the first paragraph, the flrst sentence states "experience... show water
should, be. used." : Actually, the. water. cquld.beý a,,larger hazard~j.to ,plant.
safety than, the fire Iitself V.Experience at makjor utilities .indicates that'..'water in a. power plant ,cqan., flow, where it is not expected to. go and, .i.so,.
doing, finds its way into electrical equipment causing electrical faults
and electrical outages. Itt mustlbe. recognized that w"ater: sprinklers and
hoses are. a. major hazard iln 'nucle.r plants since such water cnot be co- .
trolled.:, Water then becomes a potential common mode for failure mechanism
for redundant Class lE electric systems and ,reactor protection systems., I.IThis,of. course.,,, violates :,the. en.e-in-Depth" that been stressed.Thisheof ,oIursee violates".tha, as*. *4 "

1 Experience sireportS listix•g cases•;of ..water damaging lieci ipnth e vebeen reported for uti-liýy power plants4 ., NRC :has .some•of 4 these reports.{ ;'2 ,
'sr C leariýng, ;ouedamaged~IINC alsoq has po frpm:'Atoqi E 1, le'g. t.-where' waer me..ectric ,equinent"Large-scale. .a•plicationof. watr:from: ..•ie hoses a' nd

sprinkler>.systems, •IIl eslCate .dagesndcatd by:such.zr~eports.", Tie', '11
result 'iIn:a nuclear plant would b'4h ,extensilve -los, of Class lE electri qi:4equipment 'and safety systems.. ,;, . , ,: : ' , '. ,41 4e '. '. Ig ."4. .

Te isecond sentence in.the first: paragraph..'states t ... prompt extin ' ,
tguishing;of the fire is.ivtal to, reactor safet", and that I '.fire andwater damage...is reduc~ed by the .more efficient appliaton of water fro .
fixed, systems spraying:,water directly on the fire rather than by. manual;.

4 application with fire hoses.:" PPrzpt extinguishingof an fireis, of"
course, desirable, but not necessarily, vital. 1In -the majority",of cases, ," VA

! such as, inii isolated redundant safety-,• ed pump r,9m, a .f.rep, could.'be 'l-"l'i'r 4.1

allowed *t" persistyt wthout. jeopardilzing .safe• shutdown 'becauste,, of. limited' ' N,
amots combustibles and compeeisolaticn by ffire barriers. Inother ''i"""
casesl, crpedble fires, can be adeq4ately controlled dand suppresseed•by• manu
fir"e fighting. . <, .'-' ,

. Also, we cannot agree with the unqualified statement.,,that 4 fire' and water,
, damage to safety .ys~stemsis reduced. by thu more, efficient application of

wateri.from. fixed .spray systems.I 'For example, a faul.t"`4 d electrical 'cablg'%..!! " '
-in a cable: tray producing locanized smoldering, in the 4region '''

, utcouldI i'eixtinguished by manual, pss.onwithout''soubjfec.ng,
water ida age` from,' the spray ., st .On . The me rrits fixed water s pa

•~ ~ ~ ~ ~ ~ ~ ~~p on ... ... e., •-n•..•a'. of~the fr'aaa.
systems versus manual fire, fightin dpend on the naturefirehaard,
the consequences of the fire'and:.,the consequences of, the method of fire
suppression. .

Ti 4' 4' ' 
If4 4
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SIn view.of .the se snot valid and shduld be deleted
in itso., the. secoftnd ;s entence', I

The. •second, paragraph states ,.that ,quipment that my be damaged .by water
should .be shielded.: :or re.1 located ,away, .from the .fire. 'hazard. - This isA true, '. .

A !but..the statement, shoulbud be, much strongezr.,> It shouldinclude• reqi ements

for iProtection fmrotm rumningwater. This'*could be! a sound conceptif, this-
A lprotection for ,the daling and Amning waterwas:also addressed. Other,

"-pa.rts • rf, t,'Re atorGuide4violate..hiS Wstatement,- directly`r! hereg.ide-A:
:lines •call.for- hosel stations, -plant o (Page 19), switchgear

.eems,. ( 2Page6 20) anh i:emote safety'elated panels: ( Page 20). It must be
.recognized that the: eiectrica: etqupment in a nuclear power plan can
easil:y be damaged by: water, unless:, special protective 'measures are taken.
-for the equipment itself.. The, statement at the end.6f the second paragraph
discusses drains but in. no way does it provide protection that is essential'..

for electrict eq'uipi ent. 4AA,~4 A

SectnB 3,- Establishmezvt 'nd Usea••, U of 'Fire A: • P ,'l' l , I AI

•Conr. ent, 9 ( Page 3, Second, .AI'aagýA ) '," 't.' A , " . ,. ' ; :1 i. ,Ai

• : ,' • .. .: . ,. .. , .. !•: *-!..:: .' .. . . . . '''. A : .AA* .' A,! ,. • . , . • i '•

The first sentence of the second paLagraph directs tie reader's attention Ae

to fire •areas• containing safety-related systems.. In .some cases,:the .

adjacent' ein major, fir ehazards which should also 4,be given .
~,,pspecial attention;.i Perhaps the sentence could be expanded "to iinclude-. ,,;

the,:,abovg e,' concern .as follows ... plAA. , ,., ,,, l, AA, A.AA .... VA .... ..

"Special attention shOuld be iveni to ,the !deection and suppression, o.

fires in areas containing safetye e systems and in adjacent -areasii,
containing fire hazards that .may adversely. affect the system..-

Comment 10. (Page 3, Third Paragraph) . . .

Whichof the, indicated methods ..of, limiting.the consequences of a fire should

be used '-- ventilate, exhaust,:; or isolate?. If the Regulatory-Guide is to .
give the, specific .guidance, promised, the ,ýtopic, of venting versus sealing,,..;
thefire must be addressed in -detail . T. A A" .,.,:,A , .

. .. . : . . .... '. . e % 3... e A A e •;i e.. . . A•

The. requirements for. power, and,!A ontrolsIfor the ventilation. equipment t

be separated from the area: inls~oe ,cases my be impossible ' 1 -The 'tS.andby :,',
.Diesel-rGenerator, Area or, Buildingv•entilation system, p.o.w adcont.rol,
cables` are., a , ,, ' iPr ,v 1,ing power. and','Co'ntrol~s, .from•,:-O.utside ci •' '"'•'

A.would-add considerable. . complexity :he design without provlding any

add1.t~ois1l.:safety. ' ItAA' A, AA A'A A.~~ f A A

A... . .. .. ,., A . A...A A... .,AA A A ' ' I A: iA !,A, A.
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rqirpnt,-,,%q..us nai yJ'rcognzed-,tsig laboratO~ry; or, ; •:

..... 46, iedlborator• is no1".f abg,:or •u•.l:if ed ..AO"or ....li -

t] e~', est,t Aiud be" te •idddil ;;`e.;b :p•estd;l•-rY £ess,• :cer.ti'f.ie
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The..deffinitlon should, be,.expanded to' -allow the'.,use of. construction labels
suchasii L orf•M buthose: configurpation has not.been -tested. .The def.inii-
tionlishouldýdiilsono.t- exclude devyices,.", components,,and/or assemblies whichs
have':lbeen,: tested, and approved. iný' accordancew6ith -'the 'ANSI, ::'IEEE, AS or'o.her nat6ion1all, +e.ognizedStandards .riting boards.,.

.by approving laboratori~~es, should be deleted. (See comment on definition
.. for."Approved.." )JThe ratings: could be. established by prototype testing.

from laborato"ies othe••t•hantUL and Factory Mutual (ie: an industry fire
" test facility,: suchas 'Poland Cement Association,Wyle Laboratories, etc. )

'. ' •' . ' ' . ) " : " , J ! " , . " ' .. '. ' . "

Safety Related Sstems and Components

AddICthe, woeig h I ' S• i'..Ad.:e.wods'.d, designibises;' event conditions!', betweeni, theý words
"h,,."the' •"actorý'M These .syes,:an,•components are not required

0o fo n reactor., shutdownor, for 4emergency shut d that is'.. notia:dsg r)'

.:,,~:: b asi - e en " . :. , , .'|':,U. .. '4.4,,):•• • "' 144. jQ"i 1' 1,,,' ' 3 V•: ' " 4'""l "
tion a oi 0sition ~

. Section C.l. Overall Requqrements of the Fire Protection Program

Co 1nt 2~age5, Section, C a. -Personnel) '

rot tion ,s taff personnel qualification in. the fieldof, fire protecti;.ieýý ec' e-rotection
e o h ..so ofe 'fir ,

'<Thb !.note' .reference to NA 6t'on Fire Loss Prevention' is inappropriate to a
document whose primary concern should be nuclear,, ,safety and not, loss, prevention.

`["K Comment '13 .(-Page-6, Section Cld(l)

The statement1 that fires ,eed noDt be postullited,.to be-concurrent with the.
most s.evere natural. phenomena.,, implies that fires,. might.. be considered' con
current with less,, .evere'.natur`l phenomena such as operating basis. Ade..,
earthquakes! (OBE). In our.,;Judgment, fires need ,not ,be. postulated to' be','
Soncuent witth any natufialp penomena. i'l :" " ,.

should be statedf inthissection that fires o.6ccurring ,si 'multaneouisly

!!:! ~ ~ 1N id"'•:'?:
~""~'i nr~thani7'one. area 'n eed 'otiý-be considered. ' '4 :

Comn_ 14 ;(page'..7, .Section C2 ( '" ,'>,'. 3,.

.The .requirement:, that wood'. (sffolding, laydown blocks, etc.) be allowed
In, saf~ety-related areas only when they 'are to be I sed i eiaey is n

. realistic. It would. not be practical to attempt, for example '*to erect,, and
down. scaffolding, on-,,a',dailY basis ,to meet;,thi-s :requirement., Moreover,

4 thiB t~pe of a tiyity `an1'ibe ý'e hazadous to safety.-'relatedeupeti
-the ia pttianý th'e. potrit &I ýf'ire' hazard of. the material (which is ex'tremely
lowý,due to the requiremet that the wood, be flame-retardant).

S.•, ,'
,.. , . , , I.. • . . . . _ . . . . . . ,, ,. , . , ,, . . . . . . ; . 4 . , , , . . . .



Comment 15 (page:'8'. Section 2c.:
.' • . . . " + i• . . . • ,-•, • • ' ' '• f 2+• • , ' . . L • ' 1 : , ,The A.termý ,permit ,system for: controlling ,the disarming of fire detectionL s a m ik. o f r e d, . .. , , , , ., .. . ..
and. suppression systems is. indefinite.' We believe it is adequate to state
'.that such disarming -be under- administrative control. 'A!.o, it would be
appropriate .tto :include disarming of fire, door and damper operators.'

Revise .'first .sentenc "f"" par.aph.C2-c. (4) to "isarming of.:.ire protection
systems-and ýcomonents. such, as ,detectors,: suppression~systems, .fire door.:

,,.an.d ,fire d~amper cperatoýsr should '.e, uder administrat ive ,Cntrol." .
Comment 16` (Page.,Section .c..3 General Comment) '.-..t. . . ,- .. ',x'

The. QA:P:Fgram 1;,-described here is smilar totaimod naeyre 1te1,,.'
~ sytez$j 'It ~bUld ,tbe1`st` 'd~ J,,, a.;.,!rogra "id s qly.;applic ab,' t

,.. portions of the' firedet'ecton and .suppression system whose failure or mad-
-' ,; vertent operation. coU.lddegradeJ safety 'related 'cOmponents. °:. Inh effec', this u.'

.j ;! s,•iidbe interpreted, to •imit .theQA tolthose portions of- the ,' fire suppression" system required4to operate,,.ujduzing a low order. probability design basis event,
such as a SSE.' , . . ." "

Section:.C.4. -.'General.'Plant Guidelines ..f .',.., 4i.

Section C.4.a. .' -Building.Desi

fli I.. .• * • .. .• I•' ) " t I-.. . " +, • ' ,f•i '• tfI•

."C o 1m m en t o i ,,7 ;'P a ge' ,, • S e c,t i o n ý,C 4 ý a( l 1 ) , ," "' :,i

+ , - ' : e q u e m e nt .t h a ~t : •,f r e ' ,b a -r r l er s ih a v e ý4 ,-At':h W,,4-: h a1f n i s , a r b i t 'r i ~ d.,a n I.•: ,

f; *1 "

.-.,..cannote jusi•t ed for:.areas ,with;,relatiVely.lw T. 'i',",". e!.fottunstified ;fi loading ý The'•u.eufr'ments, for fire. resistance .ratn . rer 's e bs o .he:_ fCe
'%1',,• -load.. , tin .....s .of ~riie.she shold.e.bsedon.he.i.

...dings in the fire hazard, analysis), There is *!considerable conservatism
in the fire loadings and ,in.,.the ,fire,.r : r!S'istanceý lratings, relative totheability of fire, barriers .to prevent thepropagation of fire through the

bare. Inpviewi of, this~e' coh thbarrier, .!n,' iewIo !,ts,6cnse`ýatism, .it should be: adequate to establsh .'
fire,, trier-requirements from the f.,ifire, hazard.aýn•.,alysis, ratherr tha the.: ar..
bitrary• thtee 0hour rating for aill barriers. .', .. . f

'1 i ,igraph, C4-'va~( Y h u..d b .ýj"ev
rain of~vrsstn thee hozs 1 ud bel' used, e'xcept where 'l1e` '.'

ratings can be Justified.by the fire hazard analysi s or as noted in other,paragraphs,,. to". ,"0 .

Co=nent 18 (Page 10,' Section C.4.a.(1)(b) ,: .

The guideistates that "plan layouts should be aniged to; separate redundantsafety-=related systems from each otherso that both are not subject toh damage
from a, single fire hazardl."I' It shouldbe made clear that physial separation," ratherkl,,than barriers is acceptable in meetin this criteria. I .

Comment,19 (SectionC.4.a.(2)ý '>.. .. '. :' ' .',

It appears totally unJustified to require. fire' barriers !...within a single
safety division to separate:,components that present a fire hazard to other
safrty-related' components" orhi.,gh concentrations of safety. related cables 'j within' that division.," !'This requirementý represents on overkill with respect
To . tefion .. of L.OCFR Parti,50,. which ... requires that fire detection and
suppression.systems appopriate, capa.ity '.nd capability, be;'provided and'
designed' t-tinmiz..ho""advex efct of fires. o structres, 'sysef" , s. r ure



4'...'

... .. . ... s

nd. componentS to. safet..." It should recognized that the fire*
must• involve:the redundant dvTsons in order to have any-adverse effect
on. safety-relalted : systems I appears the requirement in .this paragraph
. addepssesornly-,the propertypprotectioneincthe plant antdshoud be deleted4
fromLthe, r,eguatory•gtuide.

. .Comment: 2 ... a e .0 ,e t o 4 .( ). • : . . " :. ..
20 (page 3 ,T

The requirementsý for cable spreading rooms are treatedcin Se~tion 6-c 4

"Guidelines for Specific Plant Areas;"' and since they are more appropriate
in Section 6, they should not be duplicated here..

Comment 21 Page 10, .Sfction C.4.a.(7). ....:,........

"M !st b h ;r4i'if½~ •' "nsuu ation-+and cooling 'With noncombust b e l '• d '
i.,ls too stringent.,:according topi; the,. de initiobnforjnoncombuostle' Noncom- '

'bustibles, should ;be, ýchanhged to,-'flame, retardant:

1J

,Comment 22 (Page:'13, ,Section VC.4.a.(8).

:;:'Thins 'section, re~quires •ýa':,,thr.'e :h.'.''h f,!re. wall' w here4 ELPI ':requires ttwo hour

:'.,ratedtwalls... The rationale. ths,.increase rating would be helpful
'.in,assessin ..the'.alterat vesof a, balance'd ft rep eLon y t Whenoa

water spray system for:transformer is .prWvided, to.:reduce the fire hazardf,
l , the.nece3sity fo athree houi fire wall should be relaed

, . ., -C o m m e n t 2 3 .( P a g e 1 1 , . S ec t io n .C ..,4 . :a :. (. •Jl O ).,: 4,:•, 4',, ';• , ' ' v• Q 1' if'" , *• 4[+ ' ,.,+: +, ,•'.,

i:% i,. ,,, a ln s F~ f r a r e Sis o l i" F '., •4." }:" '4'? +•4
`'V '•,. '+' 4,44K,',•,,, .~ 2,':+, ... , .. , ... ... K ,V' ;,'......' '

R a i g o i e a r e r h u l d b • ~e l a t-e d t o• t h: ' 1 " a z a r d , " "c o n t 'a in e d . .a n d,". .. .' " "c • + " " " ;•n o t ' '•.:"• "

th., ;i~::i:e ,.inherent ,ca~pa~bility o -vaiable • ':s.tmictura1..lt;g er~ials. :,•Se~kals ' ' .. c'l6:sues

I. R .

: .. ::for .,electric icables - ,an xaceways s.hould :be. rated, forl the. hazard: amd n t r':

tho a r i r at n .. .. " " . .. . . . . .. . . . . . 'I .. . d rio' f o r

117S ct o , 41lii41

L.cki'ng of doors should only be necessary for1 security purpses. Auctomati :

closure of fire doors :and a perziodic.1check of the "'closed" :conditioiont should,'
"e Sufficient. L.cking of: thesedoorsc.,ould preventI access, to. vltal:, areas,;,
wheni aic ess, i.s ne.es.sa,"ry..

. . . 4. y .' t. -,,, • , ? .. ' + + +• ' " . " , F : .'' 
'

F' .. . "-4. • , . .

Section C.4.b.,- Control of. Combustibles . '+'•,, .:, , . 4,. '"' '""+. .. , it,, '• •i

C on&zlbft 24 '(Page 11'Section yio.), It1~ ' "'<~ 4 ,.

The stated requi-rements, are.' .no:t germane; ttheo ujet;heading "'Control of
t es -and ar, adequately,.and, mofre, appropriatelyladdressed i1, other,

port of the:,Guide., It.wuld14be more.approprlateo to lprovide ~dan ,4 for,,'',
.,;.control of.ncobumtibles as follows '"',,

hep l• ce , ... ...,ap C, • . .. , + +, ti, ld- .. ... er 1 -+i:+L+','; 1
4 +. +: 4, + ":" . . . . + ' 44 4 , 44. • F l . . . . 44 F, , " . +F, 4'•44I. 'I

-,. e ,, 4 , .,.er +,• t'

eq4,[ + ' nt": :' '+:: and. + I st u t :ees '•:i houl:.ýbý -- lz'i '6' t ic lia . o..,', [+I "

44~' I4 T, 111-1"

Replace progl p o, cmb stb~l) s w &ith ik "Th us of a :ob sib m t ras i e m n n

equpmnt anI struc.e s'od!',be; 
"lm' t'ed4 , *i~e. con 1 inII'tý

con~trols as oudtlined in Scin,2' I4"~ 4

44 I4 N4 "444444444b4 
4

4 4 I 4 ~ 
4

'4 '' 4 '4 I t

444 I] 1', l4 4Iti

44 t4

4r.;;F'4',Y4~4'41 "1'1'w~'~-~i ~'.~V'W1 ~ '4" 4'4'4~ ''. :-'' . ''All
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Comment'25 (Page St C4. b.(4)

The reference.. to..FPA 30 s. inapprop'r"i•ate.Nw n ie i

'i snd. , ,1";

Ston .4.0c. -Electrical ,Cable construction, Cable Trays and Cable 'Penetrations

Comment26 ('Page:!,
'2 Cormment 26(ae11, Section C4-cý 1)

The requi-rements 1for using only metallic conduits and for not perm!itting the

use of' thin-wall metallic conduit are unnecessarily restrictive. Non--
metallic conduit should be permitted,.,where buried or encased in concrete,
and thin-wall conduit should be' permitted where buried or. encased in concrete

or where exposed when used for. .low power circuits such as for lighting .and

Paragraph C4-c(l) should be revised to permit the use of non-metallic* conduit"

and thin-wallmetallic conduit as indicated above:.". .

Comment 27 (Page 11 and 12, Section C4-c(2) .

Because-this section of the ,reg. guide is longand complex, the following

comments aresubmitted by general .topicheadings"',i ., ,

Fire Barriers: -'The requirement, for three hour fire barriers is entirely

.arbitrar and f our ,.coaents .No... 17, 18,and 19. '.

b,. 'Continuous Line-type Heat. Detectors: The unconditional• use of these,
,detectors in all., redundant. safety-related cable•6 trays throughout the

plant is very arbitrary andu xnJiusti~fied.'. ,We-.istrpongly object to t
I.- requiLrrement1 for,,the followin reasons:.,,-l , ., , I,

It I. t1 i*i.

1.; Properly designed cable tray -systems with.proper overload pro

, . tecj.on sho .uld not produce hotspots. ,' :...
, " •' , ', ' : , . . . . .. - V• '. - ' I ' '' " ' ' ' I | III I" I ' " "

2., "Cable faults, with mo de, ,flame-retardantcables andwi

overload pr,.otection are not likely' to cause cable fireth pope

3. In the unlikely event &that. acable tray, fire. is initiated, t a :.,
;ý ̀ -T , f. •e e t b .. .. ..

4 i!" ,reatively .slow propagatingl, ,or which area fire detection i 'ad.
.,, .quate and is1 required anyw•,.. I • , . , . . .

4. Cable conductor temperatures. as,-high, as 250. C,':are possible under.,
. through short circuit Conditions which'could causeunnecessary false'

alarms and.undesirableopieration of fire suppression systems.

I tf h i e ty e h a ete tors are i s aled al h t Vls.o -

ero inans:tld zag
pate the tope, o

w dat a later date verydifficult . . i d ,t..p, et. ,,I 'Zr I Ii 
l

. aFunctional testing .ofa large number of this type,-o. detec.orr Iwu
, be. very difficult and epensiveand could Jeopardze the safety bR '" t er•''n th"e top•" " '":].... qf; " " tht" e .=. ca ad i, " :Q ca " i,

• relatedcables. y - , df fc'-6 test ,•i!" ) , • , i n "of a a, r' g' e. num er of s . . .• . . , ..

7., is a ery costly installation. .cod . . .

,. .,



c. 'Automatic Water Extinguishing Systems. foriExposure Fires: 'The require-i
* ments in the second~paragraph,: ifo~strictly. implemented, would result

i n~ u o a i . . . .1 x i g ... .ss O

in-automatic nater:extinguishing systems, in many. areas regardless of
tbhe Cactual. need for such systems'. This. requirement ,should bej justified
and atp east some practical ilmitations established*. ;,The amount.of tcable,
the -pe,. O ,cabl e (power, control tor instrnmentation), the location of
trays related to areasl whereoutside: combusitibles! are ap: tolbe, found,
af• whether or not. only one safety division or one or more safety systems
within a' division have-cables in:.a traY system should be considered

before the requirement for a fire protection system sprinkler system is
made a ,blanket requirement.

For example, one method of not defeating"a safety system function is by
* only allowing one division'of a redundant -safety system function to be

exposed ito a, particulatrfire-hazard.-,' The single'failure'.criteria is
met for tle: safety function, and present. day s~tandards for. separation
wouldaiso 'be" cmplied with. It would, seem that this should also be

-an zacceptable .method-pf insur ini nuclear safety., '

Another exale w her eithneed of ane automatic water extinguishing system
. " is questionable. isa redndant -reled pump 'room containing" a,

rcable dwith;,the equipment in the room an d in which :th6
pump contains a couple *o6, gallo••s.of lube' p`ill The amount of lube oil
• .'and/or its ;physical sepiartion from theia b ;tray is of tein such that

. , no autoipmatic, water, ex imin, 's." emr, eer icthaei lorovr, .:
'of te tigui shg ste isn~ee. the~vr,

" of-the r e'dnd'ant safety1 adiyisioniadsf ndue,,to a lube. oiI
fire".ndepen o s damage't the' cabl, " ,

naddition,' : would onsssib ,iofi'advert0nt
othe large umi of, automat ' oetinon'~' ~ c xtingishing systems igh
"The ,nadvertent operat ... of ahn 'automatic ex ing shing system could,'
well result, in a safety hazardof much great.e than the'

fire.hazard being pi
: ': i ' ' ,l.

..... trays imately elea lectrcalequ 'The trays And th
>c'able in t;rays n are not generally advesey affected,'I ''aiibut ihe

"tiff ~ elect i iý: th* ''"''it the~~ ýcr1c4l-eqqimetha i h iiit 1  `tre~ays an that -which'
" the trays, leadto is subject to mosture' Wate damage. etrays,"
particularly solid bolttom trays are' good, pathsdirecting, the water to,
the -electrical 'equipment. Even though protective measures are taken it

• is very likely.'that somemoisture would reach the electrical equipmentS andcause damage. ... , ' ' , -

This section, in requiring that safety-related equipment: in the vicinity.

• of cable, trays be protected from sprinkler sst onor malunctio

p is one of. the.few sections in the entire document that describe protec.tive
features: .for, safety-4related equipment.. :.The requirement is buried in •is
section on electrical:cable construction, and should be greatly expanded.

S, Mostý safety- related: equipment, in th, plant...is .subject to damage by waer
from .sprinrkler 'systems. This means thatall safety-related, equipment

R. : has. to 'be protected from both direct application of water ,and, from",
, possi.b,lities of water running downmand into' equipment from remote

" I.: • , . . " ' . " . , "•i. . ' ' ' ' l : . : ' I .. . ' ' . " . : , ' , " .

locations. J'
A ,

j-,

" :a, : ,g, .: . . " , =i , " l . I . . . : . " .



Requiring -that all safety-related, equipment be capable of withstandingthe affects of ssprinkler.. system operation would increasesprinkler. f tse. t6cu'rrent,."environmental qualification" requirements and would require.a.redesign
and requalification of nmst of the currently•:qualified. Class IE (electric)
equipment.

This section should be made:clear regarding the necessity of considering
protection of equipment against malfunction of or maloperation of hand

-. held hoses.,

In any event, restricted use of only automatic water sprinkler systems
is unnecessary for cable trays. Other methods of fire suppression,

* such as CO systems andiapplication of ablative, materials to cables in,. .trays, .sho•Idbe..!recogifzed as being. acceptable.

Automatic fire iextinguishing systems should only be •Used where the fire,
hazard and' saf.e+y analysis,-shows *that manual' fire fighting would be -
inadequate.' . ,.

e bhe above-.underlined statement: the dme criteriai-
- .4 forv the application, of nt. s. t;he d ntfh automtic fire _extinguishing systemsi ands houl.,d

"be used in.lieu, of.the e~•e,,arbitrary adunJdusifi edrequirements in .:" . . ., :'..:he jReg., Guide-;.. wildhh, ýseem• o e'm i t l, .i o ' " 4i " . .. ..... . . ..+" " "
opletely! ialanced, engineering it.approach to,, fire:protection :based on a ýfire haard. and saety analysis

01 t4
~' 04 ism441.ni.'~

d Fire Hazards of Electri'cal 'Cable ,Systems::• T~here appearin, ,,,be!'-
"ordina'e concern directed toward th f -rot'ection',of electrica' I

S ".n question..appe.ars. to b•e t.at.' . is onsidered 'adequate'c pioest16. Ther mdabi ,y , et i n; or~der ý'to ýanswer thsip to f clsts quest~rio utlined',
'be 16* 1 : below .. isu whast indust e . fiti :. r o4':t,• :!•+ + :• .::e c ti o n , •, * 44+ 4j i • ,J . . .

4 
4,,k .... , . ...4 : '..4 i ;i .':~ , +. • '". +4•+,. + , 411, , . * . , , . . . 4.. j....4 ,4+: b '•!,,++'++'+:, 4 ., 4 4++ : 4+ 4•i:'++ + . . . .+•. . .' ' . .

.44.41e re e4..... ......n .O tetf i+
:,Modn cable systems are design'"edforf re'prevention and protection usin

'I , "'+ the follcwing'techniques::.:r+, .".,4 I44++ .: + 4 4 444 4 .4.444 . . .4.44. . .... 4*4 4,44 .

. . Thermal loading 'is aanalyzed4. andlmitedtovaus ellwith
;Ta An. the +.....":' ':,•:,: ,. c'able,!.' he i ýcap itie :,t6-l.preynt hot! f ssa io

- - + 44,- + 1 . . . ' 4• • + , ' , +ts, and ,,'',i. +:+,
t,:, 

.. 'i,,t 
i• n

2". -Overctirrent protectio de are:.employed in higgh energy circuits .'fl'
.'ii. .. ..... ., . $. to .disconnect icir uits.in the levex t .. o.f. high. overoa s nd.hrt.:i •Ai. 't v' rl"d ,a1 d; sh 4r',

I4. it circiualts. 4 4 44 ''j''4

3. , 'Cbesystems 'are' protected, f rom. external' fire'hazards by physical.
separati'on. , :and/or.barre rs.-' .,.

4 .414 , ...44.;+. .,....•....; ,.. .++.4+,"+Ii+: '+ +++ •+ I+ r+I • 4 . 4

4444+3 1 4' @ 4 . 4+ . . • : r " ' I 4 4 4 4 4' I• + I: . lt • ' I • • " ' ' 4 4 44' 44 • : ": I : I' ' :

4. '!Electrical cables, are. constructed :.to;, have flame retardant properties'
such that4 they areL self-extinguishing ' '

4  
' .

.5. !Reduandant safety system .cable trays are :installed with. physical:
separation and/or barriers in 'accordance,,with .I]E .384 criteria.';

44

,4 4. . , 4 44-.. . 4 4 44+ , : 4.4++ ; , , , , , + +. . + , • .

, 4 4 4 .4,44 \ ' _I+ /
4444it
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6.. Fre detection (sroke ;detectors,) is prOv.ided in areas containing
a signific ant amount of: cable,'for early,.,,warning of, f ire. ...

. 7 Ma-.iaj. fire fighting using portable,,eixt~i-nguishers:, and -!water..hOses,,

isProvided' for aJ.l ara T'
. ".Administrative controls and surveillancie are Used to potect the

. .sy~tm ,from operations. and;• transient .co6mbustibles that could become ;'
fire hazards.

With the ;implementation of allb ofl, the .'above measures for the fire pre-
vention and protection of cable sysatems•,'Jit is difficult to understand
and.justify the need for additional,,protection.such as 'fixed fire
extinguishing systems where. the d~nlr. :ýpotential fire hazard isthe cable

The :cable tray fires that have ,been experienced'including' the t rown's
Ferry tfire clearly indicate tha't:;•

. i"Cable. tray fires are relabtivelyý slow' to propagate and have a relatively
-,;owrate of heat rel~ease'-i.. .. . .4

'2.' Manual fire fighting usin water hoses is adequate"for ektinguishing
,such fires, even when they have, been allowed to, burn for a consider-
able time., '' .4

6M~reover,, the recent Sandia cable, tray fire.tests in addition to support-,
ing ,'the above statements, also indicated -that:.

1. 4 Overheated cables give off:.smoke for a signrificant time before igni-
S'.:tion .so that early warning .from' smoke detectors can be.expected 4. ...
. -•. • . , .. . *y- • . . :.. '44 . ,., • ,~ 4.9 ,a . .. • ..

2. .The sphere of influence 'of the fire, .is' limited so that %the independence
.. :critteria in .IEEE 384 appear,*.:ad. Q. ,"L",'' '. 4 ' " :

' :'4* 1',,~ 4

. l3..'ame retardant cables (per.IEEE383)areext eydifficult toperejy,. 383 ....... ir•
"'ý",ignite (by themselves ) ý,ar are self -extingu, ishing.,, .. ,

In •.ewof the above, it :is siuggested, t•hata reevaluation,.of the'potential
i.. re hazards associated with',cable. systemsi be, mad with the' goal of

e'imiinating the need for I ed .automatic ,ire', ingu .shin.systems parti-,
.cularly where only one safetyX division', is' .affected iand/or where, the only
potential fire hazard is the. cable system itself. ,' .

. . " -Co ..n , 4 .. .* '•' .• '. .. .... .. . .'L~ .. .• . . '.", ' i ,-,•144i c . . 4,, ' ,.. . ." '• .. ,; ' .. . .. .' . .. ..

.Comment 2 (Page 12, Sect' C .4:...,. 0 ..

,'Seals for, cable and 4cable tray penetrations offire barriers should, have a
fire rating relating to,,the hazard;: not' to; the",ii,!nhefent fire rating. of. the,
.firebar.ier which it penetrates.. The inherent. fire .rating of?, the -barrier, ...

Sma have. been dictated by other' design features. suchi"' as structural strength.
Cable:-penetrations that .are arb!itrarily required to. be as thick as the fire '."
bsrricr- could result in high operating temperatures1 for power:cables,' within

f",the' penetration .seal .. d increase. ,he possibilities. of a fire,.

4 - .', '_•, I . . ., 4,- "I I.t1.,4

-4'

'144 .I .. . .. ... 
A• 

4

'44 44,~ 4 .~:;' 4; ~ 1 '~'j~:' ~ j > i':4p,' ' j~ &'
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it is questionable6 whether thed AST•hE-1l9: hose,,streami test ,for, building
wialls (witholut penetrationsýý) is ýa~ppli~cable ;!to a, -c a ble penettra tion fire stop,ý,
A modified test more applicableto netration fire stop e
or referenced. ee should bestI ted

Comment ý29 (Page 12,,.Section. C4-c(4):,,

ire st~ops ,re aot neededin cable ,trays under any conditions',duei to: -the low. rate f I.oheat release, lowfire propagation, an' self-extinuishing properties
of modern flame-r•tardant: cables. -The fire ,tests performed by Sandia' Lab-
oratories indicatethat'propagation of cable 'fires: in horizontal configurations
do not warrant fire stops in horizontal trays.

There is no Justification,.for• the requirement.,of intermediate fire stops
within a fire cell.4 Other parts of' the guide es~tablishý the .boundaries andirmnts he boundaries. Cohceptually, the entire, f re

cell coud burned. out .,withouwt sacri c ing i plant safe'ty. .This isnother
exm~ foe-wreactioni to., ýel~ctrical cable firesJand shouild ýbe deleted

Iqi

Comment 30 ('Page 13,;' Section C.4.,(,•, . ,:, ,I ',, I': ' •' ' • I 21 1

The sentence :in parentheses should.be :clarified or.dr.opped.

.Comment 31 (Page 13,"Section. A.d(2) 4

Thi•s:section. requires that a "! sing f u rhe
venauissi It sh; chsexhaust ol osrrpesivgases' ~dur~ing1 a1 i•re 11PRL-e,IR.11Vsuch ae y.e isa e-pernuclear s ng ia

~ lre7anaysi ons.uch a SYsm shouLd:;b~'itlid: in 'deti in1 h egula

, Coinent 32. (Page Section :C.4.d.(6) -

The requrement ,that stairwell .ventilation, be to minimize smoke,

infiltration could .be interpreted to imean fan or hatural,,circulat'ion, venti-.
lation systems. Clarficathe inten is required iand whether-positive
pressurization is required ornt.,Also, whether all stairwellsshoud be
enclosed,, or only those, required• for fire.exit and ,,access. . I

Section C.4.e. - Lighting and Co~nncation

Comment 33 (page 13, Section C. 4,. e.. :'
• , - ." '•. i:'," y e cy , gh." n', s te cons•.. i st:..,, •

This section requires that fixe emergency!g lgtinsystem should,,consist
of sealed beam units with individua 8-hour minimu, battery -power supplies8-* be provided. Instead of limiting emergency lighting .•ystems to individual
battery',.operated units, an alternative acceptable:method should be 'to provide
a pre mover operated electric. generator to .supply emergency lighting power.

* Comment (Page 14,. Section,:C.4e(3) I

The norl in-plant :communicatiOnssystem,, supplemented by the portable ,':` ,,
radios required by paragraph.(4), provides ad.quate conrunciations without a,

separate fixed comunications system. ,

II
j'' i l i

II~l ~ ~0
:1F .S l, I



Section'C.5 -'.Fire ;Detection and Supp"ession - ,, , .

Coppents'on35 (Pg' Section , .- 41.
'ona, e •ecauseacces

U"seirbo•. local audibl-e .alarms .s- questionabl limited access to
most:areas. Alarms should be provided'in attended areas, such as control
room and/or guardhouse. A general building alarm or use of. co mnunication
system should..be provided for alerting, personnel.

Comzent 36 (Page 15, Section CS-b (;,3b)

The electric motor driven fire pumps need not be Class 1E.1

Comment :37 (Page16, Section ,C. 5..c

The, sentence makes minor~ reference to protectin safety-rela'ted' equip-.'.i.
ment from water hazards "if wet by sprinklerwater discharge".a .requiressuch"equipment be protected by4water shields or baffles:. 'This statement needs
to be, greatly,.expanded. along i!4th, the other 'mino.r statements in the. Guide
that address protecting equipment.,from hazards of water.,-. Shields and baffles
are inadequate. Experience withýýuning water in, plants. indicates that water.I3••'.: fieec tr ical~eupe

will find its way into all types ,ofel equipment. The only way to
protect :'electric equipment is..r•quire watertight enclosures. ;,.Thiss can be
done by 'requiring. N•.A: 4 constcru c.tion for small equipment and FcompletelySwaterp f enclosures for t. Allcables that en.ter •oquipmen"
have to,!be completely sealed and.this is npr,,icallyimpo.ssil;etodo for
40 yrife' of : power plants. Keep ing water -away, .rom all electr, icoquipmen'-' - 4 ear, l fe of Io p ... P g . .... , prot....... ... ... .
or desi.gnig watertight enclosiur,6es Are the oniy. meahs.oj proteting •electrici
equipment, from water. ": , ,-' ,.. .i ,, , . • I","' " . ', ,"

Thi~~ "watee if oW:"; •):'':: This sr eqiiremen.t,"•"':"'" j• .... : ...i : implemente .usin at.. .. e .... •i ncl..... e ' ," woul.''• .... d :result .. . . .'° e "i:, '•/i'

in. the, redesign and ,requalification to IEEE' 323: .of,.po.st ,ofthelas 1E
*'equipm eIt. in, current use. The•!e lting 'ne ei*pme n 1desig, s nc,,ei
would, have no operating history'" could result ina decrease, inteoverallre liab li ty of sa fe ty relate d!:, e•m s 13 '1,r,'.¶,. • :g ' ''•",'', ,i .... 'i

- Conmment.ri :,8 (:page 16, Section C,,,. .t.(4,) .. .' .- . ' I

The, reqdire.tnt, fOr1i panual hose stations at. all locations, in the plant is
toot The location o•Standpipes,:: and hoseý.,€onnections should be
'based on.potential* for combustion.. 'In man a cases portabl:e ex.tingýishers
shoul suffice . . ',e:' .. . A,:,': .. ' ''' "

Comment:39 (Page 17,, Sections,. C.;5. d. and, C.5'..e., , .I .' '"9 "n!th A' ila ory (a' dý '.!ý,c'aif e

The roleý of these paragraphs in the.Regulatory Guide should be .clarified
since"alonand Ca.rbon' Dioxide suppression,'. systems ý'are not l cailed •for. elsewhere.These:, two .;system, tys.are acceptabefor electrical equ.ipment because. nthey,."

noIsus eupment failu~e 0  Thsscin'hudb xaded with reasons1

It' ll

poss.l•e~• aplc,,ton . .. . . ..... F .. ..



Section C.6 -WGuidelines fo Sedific Plant Areas . ..

Section, C.6.a.. r andSecondary 'Iohtai'nent

S40(Page !8,.Sect on,'C.6,.a.(1) Normal Operation)-,

The ,need for, fixed ,Tire suppression for cable.trays and penetrations should
be based' uponp the separation o'ftrains and density of trays., not merely the
fact that they'are therei.

The second paragraph states,.i"operation of.fire protection systems should
not compromise the integrity of containment or other safety-related systems."
This is another example-where-safety-related system protection is mentioned
in the Regulatory Guide. This :should be greatly expanded.because water from
fire protection tsystems will invariably.idamage. afety-related ,electrical

s~stemns..I
Auom~atic 1 fixed sprinklers 'i,*, ti 4 he c onhtianent' introduce6,'ne consideration
,,of whether a malfunction of',the ' system could resultin damage or malfunctioning
of. safetyý-related systems.. Manuall. operation could precludet this: t.ype o damage
and appears to; be a* preferable mode q.of-actuation, .R. . .

.- 4' • . 44 ' I. '4 . " 1 *.. [ " " .. ' • .' ' !? . .• :! ;• ,• ;• 2 :! ' 'i • • ,.: ' . • • " . 'i t " : ,.', "

The backup fire' detection requirement, stated in',"the, fo urth.paragraph, for the
. ! •containment is7. another,examPle'of overkill. With coverage of combustiblef

areas~ by the prime system (two or .tooWre detectors ,:are usually. provided .to"• ..in ,sur..,e against-failure, ,f, a',s'ing tetor), the need for a backup systemn . .es tem i!

" oent. 4 l((Page 1.8, .ec t ionCt , a. ( efuelig ,and, Mai nance) K,
•' 4' '.1 .'. 6 .a -" •i. ,i_,

Fire ext•ingushersiinstal:led, •at, strategic l:ctioins should. be,4 capable of "
fg Ting f ires' during. ref uelin and maieac' -''~:,h

'iI4j4 ' ' -. -: -:'" -"1• " '.. .."' ',. ; i " •'' 4 i: ' ,:' "

Conmnents concerning •the first paragraph are as follo•ws:; ... s'.
4. , •? j . .. . . . .. . . 4., , .' ' ! : . , , . " . ' , •- : , 4 " " : . 4 i4-. . .. .. .'•',• " I: • ' • ,' , " ,• : . % .:! '!q :

a . e. hour .r batrler . 'rati.ngs4 ýfoi; c ontrol".oom.. "f.o..rs' cei lin .gs ,u '
tig .s~rucAes .land walls, ar*.unnecessar T rhe!.fireres' is'Anc e, 4' ,of fre barriersshould b abbasedon th e haird ,anaysIis '.

bar4" er ans ,b efij haz,
,: t th an arbitrary,..three.:,,hour ra•.:ing ( ino. 17N an"s'',e.d' i:'4

"' 19), or the 1-hour ratin.g forr peripheral rooms.', .. .

b The use of CO flooding,,systems in any. areas associated with the control"
room.complex, introduces a potential safety hazard in that there fs: always
the possi~blity of'the gas'seeping into..occupied 'areas.,i Hal'n 1301
imuch safer in.. ,n this regard 'andif..gas flooding systems are, used', in'

_this area, they .shoutld be restricted to Halon . .

the '4' 4 , 4g.Coiments on the last paragraphare.

-. ' .a. Larg efully-enclosed'raceways :in these: areas should be avoided due to
the potential "chimney,."..effect.

444
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by-. lenlosed- raewa uch asray* be needed:
tor[ 1lectragnetic shi~elding-' of lo enrycrcuits). ,"we believe,

a 1pAssive, ifire, protection'napp ra~c'hl in ýwhich! the rýiaceway is- sealed by
ifr-e;s~tops ait the' o~peninjgs:,is t'far ,be.t ter::,thani the: usei of, automati.C,.. : ~ ~~~ :i. t.-.,.4upPres'sion Insde !the:,raeeway .;'~ ;,":"ri ' •

,. !" Comb~ustibMe ,_ ma teri a ,i pIer. c ab~es.and .6other, ign.ition sources are..
I not: aloiwed- above the :ceiling• in the ontrolF rom'..i•iit~ would seem'

•,.., a well.,desi ned' abl, pan• systemtiusing soli6d 6ottom pans wlth.
1cvers, containing only instrument and control, cable so tha inter-.

nally, gene'rated tires ,are not likely and eimhatihg fire :potential
from external sources"should allow .routing a.safety division cabling
system above the..control, room ceiling thus allowing the benefits of
a ,design which has icable entering the. control rorm from above..
Electrical-cable tray s stemI n thaeseareas present such a low fire
,hazar %that -manuald1firei;,s uppr-es s.io qn'r feerab .

J N -WI'at ma t,,c systems....or. th.is ar'an .. p'' ,erab,.
ij IIF,

. Section C.6.c. - Cable Spreadi,•gI Room i , ,. 'I I. L ` 1 !.r

I e. i Irst parag•rap, requiresaIuat't c 0 s in -ýTh
'I ,rement; does!: notrecogni ro Jetarve1IAofsuhnt C-:e6dit rifl'am~rne "I" b3Vi

, 9era•ionI uch. sprinklers set ClassE(ic
equipment. either di.ectly r.by -water.seepage-to remote' areas ofthe plant.-, fixed wItesprays•ystem. elimipnate s syos r tes asine of

no w l s al el ag syewth ,ay' fir e spion system an at aickup.

G,,tas` bpy8~t e allo ednihmnaewtrhs ytesa akp

'."•:ii.iWa~e •; • X s, em• Ai R f e rt to, Geh rdli,Concee ns;.on .Tage. 2 ) i :i~l.,.; • '!..,:i:...!:,i.

.gasTeee that gishino bye -onde bed backe
• •; i:.Xflxed. wwater.,spray:, system virtually.. eliminates Ra~s systems, since in.n ,uriopinion

•'.,.•.o..onwould: !ns~talll, a gas,'Syste !.h.afiesrnler .system .as ,a backup."
;:.IGas systems shoulda be.allkowed with manual r wteryhose systemsiase backups

.'.Advantages of a gasI.system ,that should, be considered are" ':'.".•, .

"-,a. A gas .system (Halon or .CO,) will notcause failures in electrical.
controlpanels, etc. Water can and will if used finds its'way. into
c-.ontrol. panels"'(:;(ia cable .trays):and perhaps in itself cause failures
in redundant elements in separate safety, divisions..',

•:b. Using ionization detectors, to, initiate a-gas 'system the fire protection
-- , ;.on .an-buninitiated much earlier, in the;','i fe a f Tire. ::,The.water.
J:: 'i~ystm :equres,:heat, to, initiate1.: a.sprinkler vhead 'and,, thereforb,' ýth

,fare has'reac-hed. a. much ,greater intensitý! before initiatipon, takes -place.

Accidental ini'tiation of agas system is.of no consequece to .nuclear',,"
s whereas the water,:system may cause !problems en t h aution
are taken against Such roblems. .. i...

•. r I .. .P ., . -' 1, .. 1' 1 ''ý•.

d The.gas Systems will, whenIoanitiated, ,imit -propagat ofi cable fire..:
mi;,: Ts.wo4uld allow time tor tire -fighters to e appropriate ,action if
t'''tire :is dee3pseated and.pers sts' ... th ionizat on detectors 'and early,
gas ,discharge inhto, an areaethe occurrenceof,, a ',deepseated..fire is unlikely.

J' - .4F
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The.'cable spreading rooms where• a gas, -systemcan be."applied is a controlled• th.re.or,_ a, f•.-3 ires ef~roma o.•h cbe.istec'n.b,e .clbsely. controlled,•areagand.cormbustibles external ,.eecabl e .is .nora liokelyevent. The
threo~e-,., 'large'`fr externa a~ý,;:ourc e -ntS. gas, sysitem ecdseit is initiatedV eazlrl. I not allow- an., internally (in-• , 0 t , d l l ' o .. . .. .l y i n, teral. t6 the" cabl~e system)"initiated fire to getStarted." Itis unlikely s

' that an internally generated fire will:.'ever start since'generally only control
and instrumentation cable with its associated low energy are installed in
this area. ,"'

Subparagraph (2) requires an excessive, aisles.'eparation between tray stacks.The cable spreading room is known to be acongested area and.access diffi--
culties would'be anticipated and allowed for in fire brigade training. Aisle
heights of 8'-0" would require cross trays to rise over the lower trays with
which they..interconnect. This would .increase ,the• congestion. at higher levels
and compound.theIcomplexityof..'.the .separatinh`iproblemn' wih.a dedrease in over-

.all reliability.•IAn aisle, separat•ion,22,,-O,,, -wide :iby, 5'.-,O'highi' s -,more meaning-4 " ful. In umo~s cast e firefighters'*iwll" tendap.prach-alaze in s'"' -'' '" ' " ' ' "'p ',, .. .,4,•p's," '' ch %,a" " la'e,.'. ,i n,,:• }, "s'i gl i",•t 6' ,in a rumnng• crouch rather, than.side-by-sidewalking upright. . i... ' i .e' " ' " "' 2 2<: • !• • ' • '- " ' " ' ' " " "..." , .. . ' " ' '' " ' I•
than 's i d4 .4ht

Subparagraph (5n.,).which requires' continuous line-type heat detectors in cable

,trays is, entl,rely ,arbitrary,1,unnecessar, and. undesirable for the reasons
". " ,given in comment, 27, (b ),. . . . .. .. for .... .ea. ons

Redundant safety-related cable divisions that are providedwith~se~aration;ti7

and qualified equipmenti should not ;require 'additional separation by' walis"K,
..t h.a three, hour ;"fire ratihng.l ,;This, requir, ement•t isin conflic~t1 ,I-ith IEEE 279,
-,which acqcepts physical separation. ,:'(:Refer to.Generaal:Concerns -.ohn Pages 1 and'o:

• :,' ;,Consifderation should be given i otohe .follow&ng facjorýs6 8when; rquiring -he .,, I'I

sepation ;of redundant safet diisio cablin sy', b hreer,-,hour
j~~~~~~242 I 9, 1 ,~t22I 22

aI.•:,.. e ,at. ta r o ystems. i be nstaild oupledI with

the :fact ,.that',,flame retardant, cable ,will ..be,, installed. resulting. in first
slow propagating fire6(if it: propagaes at all) and se condly.,*an extin

g uis hing sys'tem which wi~ll}"pUt the,.fireout• before .ny. appreciable pro- '",.
Spagation at~kes place ., I . . .

b., 'Physical•,separ&aion requirements in.' I.EEE-384 andL Regulator Guide 1.75:
are' : adhered, to, during installat. i'' ''.. ,

I ": ' ." " " . ' " ' 2', . . ! . . • " . ; ; . •• '2 ', . 't I'•' , . ,2 • , .2'

c Use ,of,,good design and ,other, options such asco9vered 'cabl'e pans and sol'id
J .,.bottom; able pans can proviie effective pro~tection .between redundant .safe•ty systems. . , ' :

d The',! ruirement .of separate~cdble, ~ppeading jr~omsfo rd
.'.division ;shouldý; not be necessa or re1qured if safe s

acdhie~ved with a o""omTJI~4P~~~ ~ ' 2, I~~~

'2 - ' • ' .i . . . ' . . ; ' I • t I " " ' - . ' ',', , -. }. I.. . . ' , d ' , . , • .

,,2"..,.,R• ' •• ' ,• i ? .!',' , ''I' . :. ' • • ) , , . •

" .', ' Iý.2,. ' ' ,'p ' .. .

. . ., %. . ' ' .2 . ;- :," .- :,

'2 " ' ' : " ' • " '-( . ' , .- 1,'' - . .I' '.I '
'2 ' . . . ,n

' .'1 .'2:.' ],; . '' , '' ' t'°2
" . . "'.,; " .!''"

WrPWM;jPF' W.-
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A Section: C.6,dm - Plant .Coputer Room. .. ,. r:.•,. ,,., , .. .

i6mCien 44Page 19,.Sect•onC. ..) i" "

!c-

ter romm firewa rtding shduld bl:e co ensurateý ýwith. ,t.he;' fire
loading .of, the4 ,ar.ea ohich, in ,the. .instance of logging computers, is.very low.
'Aso,, .m~nu.: hse:.stat .os::should not-be p'rovided ,for,. thlis:,sensitive' ý.,electric

equipment. .. I.

Section CC.6.e. - Switchgear Room '-

' Comment 45 -,(Page 20, Section C.6.e..), .

* " The openng -sentence- Switchgear room. containing safety-related equipment
.. should be sepjrated1from therdemainde'r of the',pl'nt by barries with a .minmum

firerating of three hours", is, again not, aJ us.ified requirement .when the:
..criteria, is, o preserve t'heU6 c".'apability t':shut' downthe reactor and.

ain intalin it,.in'a safe shutdowncondition and.to iinimize radioactive releases
o. the environment. in the~iievent o,a fire." The only ,requirement should be

" barriers necessaryto s5epraateý one_ division ofsafety-relajted -equipment from
" another. division of. safet" reaed Iequipment. "h stated requirement addresses
o'nly the capital investment andshould h be del et• from the'. regulatory guide.

Section C.6.f. - Remote.Safety-Related Panels',, :..:" • .,

______.. ..______Sec ion 0 .6 • , .+ , . .• t 7'1,, ! •i'.•"•. 1,. . • '. t,, V.•i,:;, .'
• " . ' ' ":", ": " r'. . . . • .• .' 'i• , ,, .' • > : ' +.: .. . • ,. • •' '. d, r • '4 , I . J.,"; Comment, 46.; _Paj4e',2g,' 1~~~•o • 16'.f !..:•,: :i....iii ,'i.•i' . ".:. .i .}:'.

.,. ia lnualý hose. stationsshould ,not' be ':proyvded for rerzite .safety panels. because
".water uwiida...ge the elicatricl 6oiUipmtn' .,.or .ai cntrol, is frm the' cont•rol•:ýýn At..; these remo~te psa.n....

;room iand- sucptibility.of fire t rnstsI'i . . ~i' 4 .4l.' .. 1,..' : !'"

SZection 444 6 j4at:..•i~ctin'C.6.-g,. -S.tation. Batter Rooms,,

4 Comment. 47 (Page 20, Section ,.6.,g.) 2, .. ,...... : .,

bit is unnecessary to separate batteries from-,the plant4'o froma ohr
iby three hour .r..at•ed ifirebar.riers-..., The, barrier.s sould beicommensurate with,:.

the hazard., it! it ohI4,,'4

...... secti . Diesel Fuel Oil tra Ara '4:f"L 4

'iColent' 48 (,Page 21,, Section C.6.j.)j-: K''"

the: Guide. appeAto assume,,gim.iut fire and ,loss of power*without con-..
,sidera'ion o " ds gna n ncy. !There is norason to precludei;es .
l.cati..n, oY fuel4 "storage" tanhs belowi the:'di~esel, generators .prov-ided properil- Jl
fire supression systems ar einstalled and, provid6edthe ,building,', would be

ý*- -. Q. -."T ,Press,- on,•,,• sysotesaren t d-,e;el i •rae s.ar, nmeie,,..

,.a et :relate~d.Oq~uipm, e t.'.Th e. gfreater, the d .S.ta ce..:be.tween .the tan s an6 ? .,bheir respective retdaidnns dteeua engpnes atheb ieatera .ne .pa raeclics of ."•

,:Lnterconne¢%n pifý •fiue Th, Iýs:e cti oil of,i,he;, Re•,£ at 6'r; e, again',
ev on lip" '44faý s2 et

,',4 '"i , r ' ' " . '. •'. "t'hems,'.elv'es/..••' •. .. "°: : , ,L.,

addresses loss: preventio 'and not ncersft.'~ 1 ~ 4'
4; i : 4,. ",., • , - • "1. '4:.• ' 14• . , . • • . 4 ', , ', 4 4 ,

444
4',4'4 4 ' "4 . . ' t 't . i• "i . . ' ' "' ' ' " .

44 M' " "' "M M ' • :111! i;, :1, 4K, P : 2 2' '.. .4

4,':' 4. 4i', ":' .. : .; i " .. ,'
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Section C.6.k.:- Safety Related Pumps ,

Comment 49 (Page,,21,.Section C.6.k.')

, There, iS no.need.to separatever area containing safety relat d. equipment.
by Aa three hour, wated fire, brrier,,;-,-T•elocation or need foriNt ese .barriers.
shoUd.-,be :seleted. on the ý,,basls, o tent Al in. hearea6 a• d acombustilbe's in
'th e ` , •i,'u• d ia te *•.v ri ci• it ', ':1. , , : , 1,," ,, ' .. , • . i,1'.

References Section

Comment 50 (Pages 23 and'24)..

' Mst ofthe references lis'tedrwere not, created :withfire protection: from a'.*.
nuclearstandpoin in mn.; ~.

,The:,ne freerences: liisted •mde. ational Fire6 .Asociation CoCdes nd Standards are
all directed, towards preventing a-,nd. putting out fires. None of ,these standards
descrb:,the problems associated with water in electric equipment. Standards
should abe listed that could be-used to protect electrical equipment from the,.
affects ,of hoses., running and falling Mwter.,,,,

Other Documents Section,

Comment':51 (Pages 24 and251 Pa e 2 ran 25',a,• "a'' .....

I The follo;wing. .documents' should.. be dele.ted ,a s refezences 4* .?i, '

NELPIA ",!Specifications4 fojz Fire:. Pro~tect ion 'of -New PllAnts'~

Factory, Mutual System • App"Val Gu"ide-- Equipm6nt, M-ateri lsSeivi,,cesfo
PCnservation oC Property 4i''''

International Quldelines ..r !the Fir"ePrtection of. Nuclear, .Power, Plants,
..National, Nuclear Risks: Insurance P.ools, ,2nd Report (IGL) I

These documents. are inappropraitefor references.n..a sa.fety -relatedregula,'.
tory guide, because. their,, prinir, mhssi on, reduction of "propet and
equipment insurancew risk and not ',on .,safegua.rdig the public. ,

71,1
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